





b 
‘ 


FROM JANUARY TO DECEMBER, 


x oS 


GEO. H. FROST, Publisher, 


NEW YORK. 

















i a es 
= eo 
s >. ~~ 
. eee i if 
. 
A Howe Truss Splice, 6, 115, 145, 153, 205, 229 | TRS EAiices cos Seb bhe 4 chee 368) Smells of : ia ; .. 472 
Advertising, Ae Of.................eeseeeeees 472 London, A New.... ........ . alae . 473 | Drainage of Twenty- ‘third and Tw enty-fourth i Railway, Ariberg , 2 
Air Compressors, The Clayton. . .......... a  cevspeni, . MEE TET en eee eee 249 Wards, this City..... oe» O23, SUF | Construction tu Europe 3 
x New York and Brooklyn, 171, 181, 191, Drawings, New Method of Keeping Mechan- From Senega: to the Niger cece 4 

“an aati aaa on 201, 212, 223, Se” RR ean ee 483 EE soucdes cope 

each ouanenaied Exhibition.......... ae 411 <1, 318, 334, 48, ‘353, 36:3, 419, 466, | Dasreme: Progress in Greece........ vee OS 
MMB GEA. ..5' Ghcdbes 468 (Strength of the Cables, 495) 407, 506 Apparatus, Hall's New ; ., 295 Underground, ix Naples .. nine cacy 

Angle Irons. Position of..,...........s.-206+ S0p |. MUMDAED. <<... isere----senastarees-ce «0s 208 Largest in the World............. 389 pepe ai nny ~cregnes ongphead Rates 

ana ill tli ten Mtaatithe)  . . 512 Pins, Their Sizes and Hearings.. ....274, 205 Machiaes.. 4 Pr pane Sewage and Rules for Pub ic Buildings 

Apprentices’ Library, The............+...+-+. 440 ee mn a a ated 289 | Drilling, German, Wachines.......... -soee GE espe ae A iy 

Appropriation, River and Harbor............ 12 =a aaa RN is Sa 499 | Dry-Docks at the Erie Basin....... .... aere ee + oS 

Aqueducta. of Ancient Rome........... ..... 238 Upper East River.. ; aos . 177) Dyes, UR, Nee Se i a meer South American Ritaten re dee er 

stain Weta Facortn sao Wate up: | Wind Prewure Unum 35 205,405,407 | Dynamite, (ee Explosives) eee Rene a 
Sy II sinks s »<seans?- -<abencd- 357 me aa ane Ses 

Asphalte, Val de Travers................ .. 516 | Buruprnas : ia e a a ~ ee Te v7 

Assessments, New York.... ‘ ; aes <2 Ce I eke. bean. s chasdles 467 Eads’ Railway. (Ses Railways.) Vv ia - 'T I rie BB. 3 2 371 

R GaN IOUS duos 0s 0h dsee vo» txsnes 369 | EARTHWORK: heim en sean. oti oe 
Fulton Market, The New..... sis s «allies 467 et. So ss Aki 378, 406, 510 | as ace 

Balloon, The Great, Failure. ...... sine Sewage and Kules for Public, in Fngland 169 CUMROOR. 6. 550. 0s sak Settee 42 | ENGINEERS: 

Boreas: | Ventilating aud Heating Vienna Opera- SPUN Voaiccpwavawasnsccus soos. cunekae cana American, in Mexico... .... ste 153 
Babcock & Wilcox...... > ders de asin a HOUSE -.- eee eeeeee eee ceeneeeen ees 51 | Evectarictry: es Lee Rew ee a Po eee ‘wee 
Cast-fron Flat Heads ................... 200 Ventilation......... Rak Meiee, Abou Ahieeynen 4 516 | Aluminium Battery.... 9... ..-.-seeee 59 Civil, in the Navy. 2 ae ie oe = 
Farnaces and Steam Engines, Notes on Cc Wreas GONE. «5 55 5 Sok Scie nk reeves 411 | ae ponies eee a 

- = : : Dsante Cd vs cup eiow ceasievouann 
‘an 5 e . ee oe : 2, 42, 72, 104, a Cable Steamer Faraday.......... csveme mate Ue ee ead pe ne ae en me a Panama Canal............ lomatah cies ae 

Bolts, Wrought-Iron Screw ........... ...... 414 ee pe ee Ei. nL ee — Conductivity and Stress............ ....- 269 | aes Tacal......... aa we ee ee ms 

ania Siders. Pree ee ee . Con-tuctivity of Heated Gases... ....... OG awe poe 
Architectural Drawing, Practical Lessons 5 Ce BOGEN ON. Fo icon ccccce. a secs 214, 220 | parsnip chart > ng & Me “11. oe | Exarneers’ Societies: 

in (Review)..... -..--+eceeeeereeseeeenes 520 CIs Si s¥iseeen er ROR ea es 32 | Dangers of Electric Lighting. ........... 452 American Institute of Mining Engineers, 
Best on Sewerage. .......--..-+ceceee oes 374 a abcess des ee eK Mgwedk- codec csvcncons 331 | Draining Mexican Marshes by Saas io eas 473 | 9, 61, 71, 87, 197. 215, 416 
Calculus of Variations.................+.. 04 Illinois and Michigan....... ............. 30 | Dynamic Generators _... 389 | American Society of Civil Engineers, 
Civil Engineers’ Excavation and Em- Isthmus of Corinth,....................-- 269 | etisiitnas Wik ciciéiacesss cubes 209 44, 53, 183 (Convention, 211, 218, 221, 
bankment Tables................... 231, 448 NE Se Na ee 304 | ee I 231, 251, 261, 252, 284, 286), 307, 408, 
Csr oe Oman: © ata pee ta aa eae oa €3 Light ine Pullman Gar... occeeces 43 | #29, 434, 440, 467, 520 
; . Panama, 1, 18, 31, 32, 98, 101, 165, 177, sateh Colliery... .<.0c «save 35 American Society of Mecha.ical Engt- 
Henck’s FieldBook, Correction of, 22, 33, 52 246, 268, 352, 391, 309, 450, 475 tide Suaeinaseeptiantin’ the Dan- - | WEIN. 65 ow ceegeess a3 .- 448, 456 
Humber's Water Supply of Citics and Engineers...........02+ 06: seeseeeees 7 MME cg evcksvic aed ouidedl 521| Boston Society of Civil Kazineers, 116, 
FRO + cdses deapedinsduavene oe cveteun 161 rata Se es ca. 419} OS Nc essa e ak 59 124, 205. 
Imaginary Quantities... ................ 243 Prospects Of. ...........ccc0cec0000+-58, 196 Light on alee oe or ae 299| ‘Cleveland Engineers’ Club............ 288 
Index toLibrary A. S.C, B.............. 187 MM ishasebasacskccapesces:  s wens 30 ee Cheb a8... ss aa hatt a 453 | Engineers’ Club of Philadelphia, 44, 138, 
Jeduction Coils....... ss.seceeeeeeeseeeees 243 | Cannon, The Largest............... ......... 228 i Sos a 268 | 146, 175, 197, 215, 235, 429, 461, 482, 521 
Sere Machines. $07 | Cae Wheele...casssvieree voeeesccreeres 307| Power ut cus" Gee) engineers’ Society of Western Pennsy!- 
9 Ae De Benen eceeecrersercnne os Cast fron. (See Iron Wicks lhagacced ie 4 enes 44, 116, 175, 
Mills’ Directory of Boiler Owners and Tenia... eat ehicace ee 269 ene er + 08 Awestruck Engineers........... a ws 
— Users for New York and New Ciieanens Seeavanh regres et io a Indiana County Surveyors............... 146 
eerie eet Bri Sg Bi ‘lat eee a ae wi Dynamometer, New, for Testing Port- Telegraph, Value of.......-.... -... «+++. 299 Institution of Civil Engineers eee 268 
Se Ls lah iWaicedomnonensts Aavesan 288| ‘Telegraph Wires, Underground...... ... 452} Liverpool Engineering Hoolsly, 53, 205. 
Pore oe inca argh sake 108) Morter.........c.ccscc.ccccccccsstee sseee 296} ‘Tolegaphy, Cost and Profits of.......... 388 116, 187, 439, 461, 493 
a pea bs Portland, American ..............000<.+++ 93|  Telegraphy, Growth of...... . ebiaeatiee 403 | ihigun dguetieiien of Survayees ane 
Shunk's hiaci: Seciiiietn oa. os NN i a ee eee a 28 Telephone, Invention of .............. ... 89 | Civil Engineers dante ust iee 105, 138, 302 
sa aiaes and Roofs, Exror i... 445 | Cities Growth of Eight Large.......... _-.» 492 | Embaukments, Failures in Railway.......... 387| Western Society of Civil Engineers, 
Coal, Brazos, Field, Texas. ..... wa succatenck E 44, 00, Se 
Thermodynamics (Review)..... ... ..... 2 | IERESRETS: | Excavations and Embankments.......... .. 448 
Transactions A. 8. C. E................... 45g | COLUMNS: | Cav, te PRRadetpls....... +... ...-+.+--+ 506 | PxpLosivEs: 
Trautwine’s B. R. Curves, Errors in ..... 136 Gordon’s Formula and Phoenix........... 374 | Ce VIII. ik. o ck sd inscesscdts ies 385 | Compounds 
U. 8. Coast Survey Publications. ......... O15 Note on Gordons’ Formula for Long..... 307 Danger Line in............... esavesd xiees 472 | Gelatine 
Valuable, A (Merriman's Figure of the I givcdicnveandsscias asdact 45, 374 Field Work, Notes on..............6..005 133 Gun Cotton, Compressed........... . 808 
an cdcrccuv’ sedey ¥avenske Faw edee 502 Strength of Wrougiat-Iron................ 107 | RWB... 2. woereneeeseercererenee cnseees 261 Method of Dete: mining Charges of Dy- 
WU oh aus ak coe 516 Compass, The Mariner's ..... . .... ..... 29 | Wastartal, TW. 4 xcneecc se. cedisconetns ss 63 namite for Sloping Rocls .............. 192 

Boundaries, Court Decisions on Disputed. ... 83 Compressed Air Motor on the Elevated &. R. 462 Probiem for Students......... ssbesilio 136, 144 

Boundary Marks.... ... 2.0... ccccccecscee 207 | Concrete. Hydraulic. for Culverts. ......... 139 Reclaiming Florida Lands................ 298 F 

Bares: Contractors, Directors of Public Lands as..... 177 Dae BION iin 5c cccc css cecestiweriis 265 | Field Books and Logarithms, 97, 136, — ae 

NN oo ieak cry ack ike dosaece 341 : » 
Albany and Greenbush........ . ..... .. 466 | Contracts and Con'ractors............... 12, 33 rier a _... 124 | Fire-Hydrants, Description of one in Use in 
Brooklyn. (See New York and Brooklyn.) Law Governing............00.0 -ccceceeess 68} Canal, Rhone and Marseilles..... ....... 72| Halifax, N.8.. - 1 
Chausidre.................. 235, 265, 274, 295 | Corners, About..................00600ccceceee 207 Central and South America, Works in "40 | Floating Crane, Calculations ‘for Construct. 
Design Generally of Iron Bridges of Very Cribwork in Canada.......................... 154 Dikes of Holland gi ON i ei ins catpisdak coed avails 444 
Large Span for Railway Traffic, 24, 34, Curves, (See Railroads ) bixing Sarena Potnts im Very Long Force of a Drop Hammer and Flow of 
45, 53, 66) Cypress, Compressive Strength of.........:. 153 WN RI ick cnn 4s. eats 277 WOE oon ccs cates dag soe, sens indceresese 425 
Details Kentucky River............... 36, 57 German Drilling Machines 424 | Fortifications, The Inchkelth ................ 296 
Details Ohio River of C. 8. Ry............ 25 D lor Gorges on the Suone, Removal of.... 146| Foundations, ew Caisson Coffer dara for 
East River. (See New York and Brook- | Dam, a Safe and Ezonomical................ 451}  fadie, Peblic Works im... .:.:..........- SAME MUON cccissanngiclinessintsbscee casagsrigt 302 
lyn.) Density of Metals ...........0.060-ccecceeeees 381 Isthmus of Corinth......... 0 .....-..06. 605 | Fuawaces, BorLens anp Steam Enarves : 
Erection of Iron.. -» 17) Disease of New York and its Remedy, 455, Italian Engineering Instruments at Notes on the Action of ....2?, 42, 72, 104, 135 
Excess Load Due to Wind Pressure on... 435 470, 475, 489 the Milan Exhibition ...............--+ 412 c 
R = en mrsonnes Frecesevesvoenerneenes — weg New Dock at Leith..................-..004 368 | Gas : 
Si Sr SPe tvSs 20s sed conedee EWC. 5 nsec ereecc san cocsenssesecsss IMO GINS ck Wiad eS Rains biddsstrghectckecacnee Le Assessment for Street Lights............. 17 
Groveland Disaster.................... 31, 53 Cribwork in Canada...................... 164 | Paria, Reports on the Sewers and Noxious Globes for, Fixtures....... .....-.-++ ieee 





aS 


ORE AAA ORE ER NS RR 





iv 


Leuk Detector...........0605 ces ceeceeeeee 30| Mortar, Cement 
Philadelphia, The, Trust of..... ..... .... 18 | Movable Scaffolding for Laying 


(inopEsy: | 
SOUND Buin o sc cs -cecsgctnte 235, 288, 205, 314 
New French and Italian Methods of... .. 

iiermici te rene 

Ground, Periodical Movement of, as Indi- 
cated by Spirit Levels......... ........ . 27 

Gulf Stream and Climate............ ‘oe oe ne 

Gun Cotton. (See Explosives.) 


H | OBITUARY: 
Hat : | 
Effecis Du* to Compression 6 eng eee 
Waste of.......... pace cea Renee? 450 
Howe Truss Splice. (See Bridges.) 
Horseshoes, Wear of on Macadam Kees 28 
Hiou e Draining Ventilation.......... «os 452 


HyYpDROSTATICS : 


Problem... . ppienastio 82 
Problem in a 185, 196, 204, 215 | Pavements, Chicago, Ll 
Remarks on : SPS. 2, 32) 
! 
lee, Impurities in r bp Laaabaves 431 
INSTRUMENTS : | 
Astronomical - bese a 164 | 
Italian Engiseering, at the Milan Exhi- 
RE . ickacess es a ee ... 412) 
Matbematical eae P ven oe « 246 
Surveying. . ‘ i . 164! 
Wye Level... ‘ ees 
1 RON: | 
POPPE ere er tee 433 | 
Castings sauces eavene ... 306 | 
Earliest Castings in.... eke : . 390 | 
Eff-ct of Sewage on.............s000.405-- 278] 
Future of Tron and Steel............ . ati 
Internal Corrosion of Cast........ eke eae 
Manufacture of Malleable Iron and Steel 
without Fuel oa oe. OB 
Missouri jowone ere sen 209 | 
New Smelting Process............ . 390 | 
Protection of Wood and Iron by Paraf- } 
fine.... eh soupbabehed ; 76 | 
Ruatiog of ‘ swecaetccaeata an 
Sieepers : ‘ 350 | 
J 
Jerries: | 
Corthell’s History Mississippi............ 115 
Bad's ee pee 441 | 
Missiasippi, The.... + 6) 
L 
Land Error, How it has been Perpetuated 419! 
Landmarks. MAIN oe D1, 144) 
Latitude, Running Parallels of .. 805, 375 | 
Levee Building on the Missis-ippi ... 338 | 
L.KVEL. 
Wye at er : 184 | 
Notes us sua tone Poke - 274 | 
LEVELING ‘ ... 333] 
Level Rods and ‘ 164 | 
Mow Mrameta Mad... oo... cc ces sc vess 434 
New Texas Rod 289 | 
Novs on .. ....-. ae 196, 22 | 
Light-House Establishment........ -+» 453 | 
LOCOMNTIVE: 
Baldwin, Works. ... shen : . 401 | 
IONE ii cect ce ngcakess sab cee’ 
iia i stind 05 0s 2s eS eaene ere 
Lumber Bonanza.... .......... yates meee 72 
mM 
Magnetic Variation ‘ vac 293 | 
Metrical Measurements obbagie 515 | 
Metric System, Curves f[n..... : .. 470} 


Mexico: 
American Engineers in................... V3} 


Donirel Maree is. «0's cops cvitventciienens 166 | 
Commercial Pee oe runNoen 399 
Draining Marshes by Electricity......... 473} 
Engineering in... bee's band Ooue aa OT 
Mails : és cameeyskecce .ngeko ns teae ee 


Massacre American Surveyors...... 279, 281 | 
Notes... 106,165, 246, 257, 309, 315, 346, 367 | 


PuteneP UI a | o's. ccneae Se es 146 

Railroading in Soatkena. oes eae ees 

Railroad Map of on Jevacte ee 

Shooting of Sackrider............ ....... 2W31 
Michigan's Great Calamity............. 415 
MINES : 

OTOONR. os. News a eae 13 

South Africa, of ; a ae? been webe 462 
Riss ssirPr: 

Biod “THUD UCAIEGS, «6 oe 5 aos kK cace eance 490 


Levee Builling on the............. ...... 358] 
River Commis Jen 

| 
Source of the.... Svavccesvccctuey Mes 


4198 | New York City, Water: 
ab ieebeve ek eeceheren 406 | Niagara Falls, Water Power of 
Nickel, What is it 


OBELISK. The 


MoGivey, TRO... ok 6 ee 
Roberts, Col. W. Milnor........ 251, 301, 
| Outlook for Business.... 


Packinz, Mineral Wool 
Paint, Exp?riments With Luminous 
Panama Canal. (See canals ) 


London, England 


Peat-bed, An Ancient and Bottomless 
| PERSONAL: 

INR Ba ON sad te ck Wenn hascecesieus 
BR Te os id nti ea ek $e eda dd ndeackas 
Adams, Frank 
Adamson, J. W 


Me BT eS. ince cehaek kaso bineen q 
cE BSR ep ey bee or ee See: Maser 
Allen, Geo. H 


DUPONT, Pa WF scnsd ps0 adds esas ane 
mee. FT Biivis head eV kacawrseniven 
ROG TF So ib a iakaes cs seivesees : 
Appleton, Thomis............. 

PG, SO Bi Bh assis ceo BS 


BARE OF CNNG Bo. oi ii Be CAS 
Astor, Albert 


Bandhauer, Robt. . 
Barlow, J. H 


Barnard, Col. John G.. 
I: DEW Sais Cee PRS 
OT EG UP ac sdendinad nach cave daceee 
re Fa Wiis se Seen he hes 
SOIT 55 vce booed ss MheknashcsaNeuns 
TON AE skin 5 kee ceine'tks : 
Pillin, Chas. E 
Bingham, Theodore A..... 
Bionne, Henri... .. ae eneweee Ghbaeies 
arene PORE. Foss iii 


Wlaaet eb. s8 6 is tv Auk 
Blake, C. H. M.. 


Bianchet, M... 

Boehmer, Max Sti aieal aewuend 
PG A 5 Kins i nkd Peat cciw cobs tekivinn 
Boller, Alfred P.... 


' Borden, P. D.. 
Buutelle, T. N 
Bowen, Col. J. H. rer 
Bradford, Lawrence......... 
Briggs, A. D 
Breymann, Geo. H... -... 
Br. oka, Fred.........65 





Caldwell, D. W 
Carnegie, T. A 


Casement, Dan. T 
Cavley, Prof. A... 
Chandler, A. B 


Charitoa, G. W 


Chenoweth, G. 
Cheebrouch, E. 8 
Childs, James E, 
Church, B.S 


ee ene ‘ 
Chomemt, Ta BE. .... ivss vdeiaiees aeew ote 
Clements. J. L 
Cleveland. W.G 


OU NS UE oo ss nccsunesteeccpune 
Cook, Prof. Geo. H 


INDEX. 


Sal | 


. 319 


ill 


4233 
31L 


. 387 


29 
219 


189 
108 


























Cowntects, Gen 0. TE. 6 oss co sivessieecs 413 MI TO otiaid hpi dn denindss bees ... BOR 
Covaing:, J. @..55...cccccsd paaent pat avon 457 ee ae ee ee Se See) 
Camm Fhe Biases cance iene 

C -untryman T.R....... ‘ 

CHING EE, Sis ink ce civcndaicicsicvec 

Ce TI oi Ria donc cedk Sikes bicee ehecat 161 

CN, GB isc ks cen ae 

Crooks, C-l W. . oe 

MN is WE ska vicageiccid nnn kence peusaes 47 

Crema WT ececkas Sbvustwceseedeind ehbeees 433 

CO Thc occkinccdscs Qsksastes semseis 

Cunningham, D. W 

Cushman & Fairleigh........ .. ........ 5.2 read addin ne vcta ve 

DOK Piso cisterns cee i] teen, Three Besos eee ene eee. 201 
TN POR Bas nS eed 222 Hogbin, D. W...... .-..... eaeeieer te » 458 
RU Re Pisa Sia san hs Neds 479 Holden, E.L..... .....-6. 6 eee eevee 4 
Denniawer.4 Be. ie hese kinks, 13 Helden, James.............-.. tererseeee B32 
Was AB Sidi on Candids cate ezics 212 Hopking, G. A.....-...-... 0.0.0. os, --- 101 
Meh WE Ps Sjnacceacoiei ine oi | Betton, Gentes... -.-) --.->-. «0+. 61 
I Be satis Sl Fs ee . 232 Hosmer, Geo. T ....-.....- 66. veeee, 371 
i Th a ae 458 Howard, C. W........ -.. --seerersieeees 40 
STI, SIN inva Swese vane ona coiawtd tie 52 Howe, E. R.... EF FF Fae -+++ + BBL, 40° 
Dillon, J. F 2. 292 NIA Tk Win bc = 0 5 heancd do ctes bewecub’ .. 457 
Disston, Hamilton... 0... ..eece.--+-- ek FOI ens ie Havens 7s REE, 181 
SNUG BR BME ie anevcena sys veda iS eS ret etree sian hea on 2 
NA Mie sth i finshed esc ks CIE IE Be sents onripos ere tno 61 
D>minion Land Surveyors............... 181 Peaaaingem, © Bones co. Hans wpredoes oe 
OMI Wises ose Sesys- sss lea 0 Fee es ao 
Dome Fae oo ira vs ova sed eae 173 Irwin, W.C.......... RECO SIEN tens . 2h 
Doughty, J. G. L...... ..... ska den aieeulee 212 Reed, Lhout Mi Mi a es 446 
epee ON O56 oie: saenn ces undp canal 479 James. Moutgomery +... 281 
De Wee, PIG. AS. To... og ss csiosewnc ante 61, 457 Jaycox, Thos. W........ me heat eee 181 
PRE as oie hin hese cseuaee 458 wanna, Oo ses: 5 tad Fa waa 211, 235 
EG TR. bins nck ack viet 446, 479 SeTOM, WW nese ec eetaccesenes 191 
Rie ee ere 94 Johrson, A. H...... pr Thgke «en seein een: Ol 
Maan MBS a Cia eee 446 Johnson, Col. L.......-..-.-.0ee1 2+: .-.. 458 
NR Be oS Vissnnei tanadseokanmunn 10! Johneom, LM... eee ceceneere 13 
Win: Gen Tc ks oe chee Jones, G........- 20-2 25-. ret se eees eee 10! 
Wie Wo ss oc ioe eevee 468 Sones, D. Tis. 61. cee eects seisseoee SI 
Ue oie scan nse pie wo eecete 402 Jones, B. Ma... i. eee. eee c ee cee eee eee 52 
BUUREN; DON. aie cg: e460 08 ih is ccasevece 403 TE TI i Sein e'sesactdevescen = .. 201 
Wes OO CA Te sacs cccacouss sso bhetvnss 479 Maske Bi GOMe. «once ciccouecs, G2 
ent WB a eS 382 WE 8 OW fe soo ee 421 
Evershed, Thomas.................. .412. 457 Ke pers, I. B. ...... OS a ieee 457 
Dene Eh Be Fi cins caesar 61 WE Se Wi iskn cs. aecucacescas croton. 201 
Forreonl, BUGIR.. iiss iisesidivietind 181 TR TIE Fc cs os avn sss acacnceerctuns 241 
Pocwwadh Tieale . 6 6. ascdnve inci ccavials 181 I WP a xcranikbsints oxo -3060 bana o ... 458 
Pe EE sie ss Saas eaten cee . 181 I sins nase He ance tegpaia bss . 61 
POG 5 ie Bs 65606456 028s Kereagnd 101, 201, 222 Wem AB Tio ns eeetciasnceces janie 191 
PO Bee aoe chaksivasctieitunsee:: ails 93 rarer ren, ae 112 
Wit WE Midis sndsitnntuiacker cee Atte 458 NE I Bias oe scans <b tienen 488 
Wie, PU This ss cacecaesabivinn rs wie EE 4 pu saweaddee bacds cheapie 446 
Fitzzerald, J. L............ i Rpeie eon Lake, G. B..... ciemhiake 6 sen aaa eaea S12 
Waar; TN sok i atcvwodinc hekace 161 Landreth, W. B... ........ 2 teak ae eee 212 
INN COON dni cs sho cediwienaets chewed 479 CEs Bh ins nde cnwies bvidscds dé ees 261 
Ps Mis cho he acciSsde.dnconmes a . 13 DORE BG sisi Pekin dss cg scans ens te cévbucs 458 
POSES conics sds bck stbe baucaude Ges . Law, George.... . 480 
WS Ban vin <6 600505 ve accdenuccebas 292 Tigh: TRG isis 6 Bes si ene ceeded ves 2 
ei ES ics 20 ou uae “Goes 101 | Banwrenes: Cel. BR. Tacs. icciss cc cavakas 61 
I oie re og gn ie ee 2 ec. 28 By: Gh vic ces sis snag so tag eeatie Netzer 93 
PP SU. BOOTS. inns cc cks Packets 371 BADR, Fi Ds ickccke dis Mester in 222 
Web WT oie ices ees ae 412 Leach, F., Jr..........006+ owegavesesaduce 4i2 
SR, WES . dc ko tvyrh a bac cio caanode 352 ee TE. o6.ceisieas ingt denitok ea des ee a ten 62 
UE, SL, « a. 405 4 os WakanaSciaewee ees 479 I Bsa ec kk fa end Si cks rhadedeans 202 
Funiak, F. de......... aleve eenalt on3acueel 502 Reap Rete Bn Pik es siscess 0 itcewk ekeas 42) 
OG Bas avis don cadascasba even 412 Edt PO rie i ein is 0s Ci en 181 
GIN He oon oi whe eesdenaeee sch aka 101 Lefeul, He tor Martin............. vivian’, 13 
Gardner, G. C............. i ane ep RRS 173, 433 Rane Bi Ass bcd vanes ae AS eat . 101 
Seer, CN Wha cc Seed ca 173 A Wi Biivks ccidcies inc ea eS 458 
Garduer, Prof. J. T... ....6.05.555,. ae. | Lighthall. Wm, A........... as i ise 13, 21 
Gite Malbb ie 421 Reelid, Ged. eicssdociceeviancilaaee 458 
Gerhard, Wm. Paul............. ees eae Loomis, Thomas H................... 212, 352 
Gittmore, @ 455055 SS Cen Laveter,: Oc. Oieieis tis Pee 181 
NO Gc ek borates Coleen veudecveven 341 Low, Emile........ eich ie uierecgt tee 10! 
GE , Ps oF ced cededcaph avenue ae 488 Lowrie, H. C..... bon Send kke wenaeh een AO 
Gorringe, Lieut. H. A 412 Leder: Mu Wisi cons eens 2 
Cosme: Ti. Wiss RR a en Raed Chae Binds dash ct aweiGakigs? 2 
Gould, Jay........... clipes A keoe beeen 382, 4°8 Macdonald, Charles........ his hed Gate's 252 
Great, Pre. Daw is sete ik 151, 161,173 Manetag BG. Os. 865 CR AR . 488 
Grant, Gon. 0. 8.60.0. 65 in i Gi 21,121, 131 Werth, Biases eee 101 
Breit Oe Mii Be BER BS ... 101 Martin; Male... 5... isis eas een 41 
Gratl, Treats. 6 HOVERS 352 Mastin WHE id Ce ia .. 446 
Cay, Mei BTA RES 212 MéeCaules. Ky Biss USAR. 4€8 
Groens, Chee. Beis ois siete ks. ea Weare, TE. owes sek . 479 
rete ©. ci esa ek 81 et MO WB ivink sce ic ickcasccitganee 382 
DBE: Bisecin sve. cGaiviks eek 4°71 McDonald, Maj. B. B.............. fai 8 
Griwooms, 00, Be eo oan ces inc. weeks soak 458 McElroy, T.......- Kae . ++ + 433, 446 
Oreneks, Wai: FT .. 6c OHSS a 212 WOU, CDE oad igs ce siccs cree Scbvee GEO 
MADNESS i ciciveevcnceav ae bevedeese £92 SEGUE Piece shepsnc bas tersesbentaures 421 
Baki. 3, Thomas. RUSE ES pA PRGRRUI TR Dis. os cs ccdgnintnindgeticnse 488 
RR Ps eine kcoes antec a eee ak i Ra TE ii Cones hen Ae ohn mune 241 
Mamata, CRarles. ook. oc 6 cave ivciccdeaek 13 McKeown, Thomas........ a tose 341 
WORE De B8 i REE eee | DURAN Feiss i tes Vee ccigteceaaenie 61 
Haraguchi, Kaname ....0.0....0.s.0c000s 4) McLean, Etlison.............. buts Oeeee ee 
Hardia, Hasell. «...0668. 56 6 ods -... 516 Matai: Oo Rsk adc voce bas ceuaeies 181 
CTE, 6k pi as Rees - I21 NE As Snes c> cuke. 2 Uehevinena wale 
SRP OG FW 55 ssn vs'tsn gece censavaaeane 402 MONG, WS ek eit ae aioe, Oe 
POR TS os. 5 5k cen sexe vanes osbdaseee 458 MeVean, J. J...... Rare oe” GONG eee 61 
Hasriaon, B.oR. oo. KATE . & Meade, J. M.......i¥.., ei. 


























T N DE xX. Vv 
ooo See en nn nee nen ne ee peaseeeeny, anaadneacemae eaten gE ALT _aonenanapewet — SvustenvasnpalstnasaongiSnnepainanaanstthieseunpnssneispnenamnasneeesevesiaioneennans 2 
=, oe eeveeeveseie 982] Spackman, W. Mo. ....2-....... relia ei 173| Beginnings. ..........-.-....- 88! Paris, of... 2 
Merriman, Prof. M...... ......-..6.+ 173 | NN Maa CA sy sn wis bcdgpinnt .. 432 Construction in Europe... 3 Veterborough (iE ng.) Works 47 
Meyer, R....+---20sec0e teeter ceeees &2 Stauffer, D. McN....... .. . 446 Crossings, Graphic Method of Putting i in. 153 Stillwater, Minn 21 
Michler, Lieut.-Col. N..................- iS WI Bi Ooo sh nk pc cck cdc vccecsysnctres 13 Curve, Sharpest Allowabie. a 6, 22) Ship Railway, Eads’ 16, 18 
WINNIE iin a5 sss 0ab ses sc eve teeceete nee! ves 173 Steinmetz, Wm.G.. .. iapecancin 93, 201 Sharpest N.G. Allowed... 481 For Chignecto 432 
WO Bios c cece cece See cove ceecseees 181 | Stephens. Maj. C. F............ ....++ «. Bl Curves, Additional Width of Gauge of _ Sipbons 259 
MRE GIG Da ncst oa 225 Sacer dee cices'es o3 | Stephenson, Geo.............. .. 219 R.R..... . 76, 96, 104 | Skew Arch, Reverse Curve Instead of a at 
Moore, Robt . . 22 | Stone, Chas. H....... vv OER CRORE. 5 5 5cceincnnncinctstencthiesse 288 | Slow-Burning Construction al2 
morte Gs A on sacs cect ces cecucesewes 402 GUNG Tis ae vn hose cececces . 457 Problem in 6, 101. 115, 116, 123, 144 | Smoke, Cure of, in Fire Places 7s 
Morris, Jas. W............- i Aerie Hes 492 | eG REEL PY DT eT 101 | To find Toral Curvature of.. ..415, 436, 480 Preve tion of 370 
Mors TOMBE Dis. i vcicdy sce tecscecne Stuart,’'Gen. Chas. B ... .... .000.--s ae WI) ask 5 6sedG as oe hase "14, 246 | Soil and its Relations to Health 430 
ME MICS cidisx co sc¥ canis cb aeceeves 161 | BamOek, ©. Mvrcee.-c vecneve seve ....08, 412 Elevated and Surface Roads Compared.. 463 | Sources of Energy in Nature 481 
SIE A oickxce: sis Basted: vethseschtcs, SE] eniia EW o S cge osc aka 308 Filbert street (Philadelphia) Extension of STEAM: 
WN De Gin is. ceteeds wadave 141 | en ME hee oo a 232 | the Pennsylvania... : . 266 | Engines, Boilers aud Furnaces, Notes on 
‘ Frog Di tances, Errors in ¢ ‘alculating 16. 22 the action of 22, $2, 72, 104, 135 
Nealley, se re ed bas ca eu nail ad - stay MT "SS ; en aod eearaea = i From Behring Strait to Cape Horn 319 Quality of eae 347 
en Ris: thtytien cance exes oun ens a Thomas, Sidney Gilchrist 2B Fi ie is 141 | From Senegal to the Niger 4 Users’ Association. Manchester 28 
weeny, AB an] Tilindhast, James. ate MO oe 2 oes oe oe 
Newbie, 1ene0...... ee as 112| Townsend, C. MeD.... rae eee eehee ane euans ae Cable, Faraday 367 
ee a Rhee mae Treadwell. B.........) ccccececesss . 458 joatip, Re -- © City of Rome 451 
. a SIS oSicin sou gac sie kes punse nuateonka 52 Grades... “— 115, 137 Marine White Elephant 462 
I coo F vrs vsevecnservesschyens 173 | on’ 2 281 | Grades, Street... 144; z 
iis ine desiosenecd tisacacwbeds 458 Teweeddale B SP SSEU ERY Ge 24 SR OEE ON +99 aha Iron Sleepers................+. ang | STEEL: : 
ER ce nk cbncs’ 9 shivaedel d«baens 457 7 . Bont ae Litigation 443 Soseaee, same Days of — 
oS aR ae are nlc ae 108 U. 8. Corps of Engineers........ ... ... 147 Locatinz a Y on a Curve 205 Classification of 24 
aes. a eee tie i Van Buren, J. B 212 | Mettnne Conve) 166 ( ow position and Properties 14 
SI rd SAG iw sis cheats sinlenogsa5 oe) 93 Van Cleve, S........-.--.-. 41? Mexican National Company 31 ween ree - . — 
ee ecco, go| Wan Vliet, J.T... eee 20] Mexico in nae) Se < = 
I 3. id. ans Win vos Rech anes caav eee 457 I SEG Eines ins veces. Kecaeacesone Ge New York, Untario & w estern. 41 renee iron and Lt 
Oumet, Walder A...........060.6606 201 Vaughan, F.W...............+. -- 402 | New York, Susquehanna & Western. .... 468 "ae of Malleable tron and Steel x 
POT Pian cds ntst Kascccassncsdecc 488 re 3 hander meres Bevery ts Comivastion.. eI sae ee a 
Pe, ee B. c ss... git deve sas pag MON Vielé, Gen. B. L........--06 seeeeeeeesee 2 Rails, Form of Street... , se 93) Use a: re > 
wee Saat Vincent, F............ +. . 479 Rails, Yearly Consumption of ..... . 379 | on ; tT anne ay 
eth agg hla a a - a Von Moltke, Count............. ... _. 402 Rapid Tranait in Boston... ag | ae ires, - es a “8 cast River Bridge.... 354 
neds M.S ae ani Vose, Prof. Geo. L .. Wiser Rapid Transit in New York 483 | aule Fire System +44 
UTE DR oc a s ovdons os cieedoibacce 2i2 Waite, ©. C.......0..--s0ee- seen 61, 191, 468 Comanset & Cambria... o — . 
Pac, Dwight........... 0.00... 0... ....4Qn| Watte. @. W...... aay. Cones Gt) ‘Testing Broken... _ 
EN, 0d Jedd ob cdunk er cue Weenk 446 | Walleer, F. Aw... .. 0. ee. eevee eee eens 416 Tehuantepse ... 200 PReREE oF Bulbting: “s 
RR ss Se oe a ; Be DING Nd Sicctdveesscckd sonade a Time on, How Kept eee .. 40) Srreers: 
ON 402, 421 | Wallace, G .......... 06... eeeeeeeesees .29¢|  Tursoute, Formulas for, 228, 246, 265, Cleaning Bill for New York City 246 
Phillips, Charles B... ..............0000.. Wt oper 483; 295, 315; Cleaning, of Paris 238 
We, Bo oc ove cca sa csc, 2} US EG oie sie a uc accuse cde oe ees oes -.. 4'2 Underground, Advantazes of 4:36 | Commander Gorringe on Cles aning New 
ces -»>| Waring. Col George E., Jr...... ... 172, 457 | Brooklyn -- 12) Yerk 247 
Pottir, Hi ary C............ccccesees---. 41,  Washburne. Kaj. D. W.... 502, 516 Sa RS sro sa cs cane . 345) Renumbering City 15 
ee ee 12 Waterhouse, Robt. W......... ........... 281 | London.. ;.. --. 297 Of Dayton, O... , . 1% 
ee SRE: Woo os dss cocchamdesenanc uw Wattles, J.S... .... 32 | New York..........-.+02-s0e0: . 271 | Stump Pulling Machines, Best 520 
MIE oii x sparinbe- «need: Ou Kccdsthbs cent R2 | Webster, H.D.....  ... ee eseeesees veeeee 468 wp ee Si ser ay ok ee 347 | Soxsmixe: 
Prince, Edward..............ssse. 61, 222, 352 We'lerkixeh, Carl O......... . . .. 202 | Rails (see Eattrosde). j Revording Automatically Duration of no 
Proctor, Prof. R. A................++. 32, 181] Weight, G.............--.. -- #8 ner _— RRBs ts «555k — SUNSTROKE: 
UII Whi sos ov ccctienin oe: scones 43g| Welch, Ashbel...... " goo | Rapid Transit (see Railroads).  Sildihibe Raeten tor tte Bee 
os cas 28 ace ckn ind ee Mites 421 Weller, J. P ghee gs ; 4a8 | Reasous fora Resignation.................. 451 aluable Advice for its Prevention and 
of Wellington, A. M.......... 101, 222, 352 2, 488 | Refuse. Plan for Removing... ........... .. 335 Treatment. 298 
Randall, SaeNeS es paces. dimdeeee aut 446 | Wetherill, W.C.........c.... ... .. 178, 483 | Rensselaer Polytechnic Santina: St. 83. 96, | SURVEY: 
mae PERIRPS iS Sos} sada b opp hcentavedinneseuden 371} Whinyates, F. W.......... h/t 123, 258 Inaecuracy U.S. Public Land 137 
Rookie, R. 1... .. 26... severees * - 161 | Wen FT WE oii. ack v0 bei ok 112 | Report, Annual, of the City of Denver...... 512 IR nc odnba ss tonseive .. 279 
eae iH : ye oP ARNAGR SAT DN ASOD E Ee a I A a a ek EE 516 | Resistance, Wasa daa isis veces iss caven 361 New England Farm... . 239 
ere set Pee 8S TRESS eee OF eR ReneS oe Williamson, Gen. J. A................ 222 | eta OF 2s 5 : 05 he A. eens 331 New, of France..... ng 
Reed, B. J -.....e.see eres sesseeseneeennns 488 Wie, Wy 0... Asi ee 61) | Reverse Curve instead of a Skew Arch...... 511 New York State . 
Reid, 8. B......--seeeseevevevceres sees Oe Bi EW ic. cecccast hai: éjg | River and Harbor Appropriatiun PRED: (MIs ccnnscansacn - 268 
RT Ti onic. scien deeds - eetasievanns 371 Weete SO o.oo. 5k _ 458 | River Currents, Utilizing . cincde eae de 28 Pubtic 482 
Rhodes, Benjamin... ..........06...00. ne Weeds, Peal. oc cedass scene 191 | River re oegcaee at Washington.. ae! 8 
Rhodes, D. H ooh > areca be Woo Be | Daler Ba on Btneraons so | Sorensen: : 
Ts Dann ice dakage dec vecvcente pies 470 NP Bos. ciaciie t,o ee ee 29 
Roberts, A. R. bs baud hist isisee pebewerna 173 Wrotnowski, Col. A. F. o39 | s : . nase 164 
Roberts, W. Milnor... .201, 281, 294, 301, 311 Wurtz, Theo. F $53 | Gelnteter a seating the Bun Is. . 298 
EE Best 412| bes Zz, : PEE Sh ddchg nc Von teaver betes a1) ING ss 5n i cniceetnai avis s Rete eee 443 | Bourdary Marks.. ‘ 207 
TE ARE eel ea he teh ES 23 yee, LN. B....... ccc. ee eeeee egeeeeee 41 | SANITARY: Fixing Satseusailidbe Points in very = kone. 
Rotch, William 121 MNEs TNs ons wane aenknesccucesiccted 181 Coolng Machines at the White House... 298 | Straight Lines.... ga Sa 277 
eae Mea £25078 ee 2| OM Ey WR sis Sianeli SS 8t | bisease of New York and its Reimedy, Landmarks............... SET 
RT og ee 479 | Young, W. J. & Sons ......... 2... 51, 455, 470, 475, 439 | Laying out cd Monumenting ‘the 
a FE Be eo " o19 | Photometrical Standards............. 78 | Institute of Great Britain........... .... 511) Twenty-third and Twenty-fourth 
Sacket, N. P., Je........... 2. el ie Prre: Japane se Seattation pik eukgiubes Peek Uee ts 13) Wards, and part of the Twelfih Ward 
Ss We a Bie hn ods cceesinies 19i, 222 Internal Corrosion of Cast-iron...... 376 | iets < worer Shaet. ey ae of How Tork City 42, 74,00, 103, 123, 143 
adelin, Charles ©... 6. .<ccscccccececese "191 | mee 163 | Problem for Sanitarians Redd a¥ieuc woes . 159 Monument:, Design for... ; 27 
eGR BE re ge 99 | Goer. ‘ied. : 6 | Science, Practical, in England and Abroad .. 522 Outline cf the Rectangular System of 248 
ES. Wi acde ic cukkdins cécdnceceucsee 52 Tar-coated Lron Service. anes dibe . 204 | eee, patent - comer ot RE ee a 165 | The Coast bo7 
CN ik 5 Fa tie Ris kisah cee ic oseaneds 458 | Plumbing, Inspection Law .......... viv awans 219 | Seleatiis Exploring Expedition............ 369 | SuRVEYoRs: 
ae NS oaks ee AS 172, 181 Laws in San Francisco............. 369 Seu Waters, Temperature of Deep... ....... 20 Ancient, of Indiana . 165 
Galialah Mat Boos vckieccc-cssccscaccce 141 | Polytechnic Institute........... ... op | Sowene, Effect of, on Iron..... 276 Difficulties, A Canadian 239 
Schreiber, Co!lingwood........ ....... «. 281 | Population, Center of ................. . 229 | Stwrr: : Indiana, Convention of £8. 146 
DO ES 6 ssh eke 8K i Pressure Regulator, The Cc. 5. kd 487 | Cements......- 28 In Perspective........ . 197 
GN ico ocks io coisa basta paseo . 412 | Propeller Wheels, Relative Efficiency of.. 8, 32} Comparative Length in “América Cities. 158 Judicial Functions of . 156 
Seymour, Gen. $..... .... .....05- .493,516| History of the Serew.................... a0 | Peterborough (Eng.) Works.............. 47 Land sae 228 
Seymour, Horatio, Jr............ .... 131, 479 | Public Works, Boston. ... . 401 | Pipe. AKPOM...6...26- ccece cscs cceneies 216 | Michigan Association. (See Engineers’ 
I To oni Se Si exch 446 | Report Commissioner of, this ( ity. bates 117} Pittsburgh ........- . sees sceeeeee «cess BB Societies.) 
OI Wisse onan cancnsencgcaes evie 458 | Pullmans, The, in England................... 387 Prices in Albany... ..-.-.--++--++0+. 210 Pennsylvania Vonvention of ........ . 379 
Ce Ni ios scant 371 | Pumping Engines, Richmond, Va............ 418 | Report on Paris..........0- - -.--+eeeeees wa Second Annual Meeting County Sur- 
Sherman, R. W.... . 161 | Pumps, Davidson Steam.. ..... wa Ceknin Wig ORR 4:56 | Springfield, Mass ....-...... ..-+---seee. 33 veyors of Uhi0,.........+.+.. 75 
GN S555 oe aca eck 5'6| Why, will not Lift Hot Water..........239| Storm Water and House Drainage....... 39 
Gi Ws A Ole 6 516 | Trenches, Sheeting and Brac'ng ... ..... 427 T 
Siemens, a ie Se se 402 | Ae EON aoe Ga ie ewikbas dvd iccdicdes 28 Tape, One Hundred Feet ..................... 265 
COIN aves 60 Fi55 c Rhewneedoeninee 463  Rarroars: | SEWERAGE : Technischer Verein... .........6..ccceccucs 425 
a oki wink cewi ks: ain deat ines . 161 Alignment of Completed... .. ............ 520 American Cities and Towns. .... 486, 496,505 Teegraph. (ee Electricity.) 
GU iia bs $a ci Sess io ie nee Sena 61 | American Building................... 461, 481 es IN Aira. 5 in ho is ccntieensscedasis. 374 | Felometer, Pocket... 0... -cccckcscesscoovies 235 
GI Piva vs ccercinsenansstes wbcta gens 458 American Expért in England............ 4:57 | SIG TE iik's 5 06 ooo. bd odadin evn kiceeee 63 Temperature of Deep-Sea Waters........... 20 
STE cnc deci vonseda cesheneces thes 233 Med Uae FOSMOTO.. occ es cdsscceciccesss 439 MRCS oh cactus = Gd wnstbinecss0sen 3 Thermodynamics Book Review ............ He? | 
Swith, Gen, W. Sooy.. .. ...... -..- 72, 191 pe OPE TT eeey s Perr rer eer 3 Manhattan Beach Aotel..............-... 141 | Thermometer, A New.... .......-.-.-4.05 % 
I SR inion is sia ee RES 516 Asiatic of Gen. Bogdanovitch...... sce St Memphis, of........... Sivan skeen dies 175 Timber. Experivnce with Creosoted.... .... 359 
Smith, Marcus...... eeueues ibaa s tupennewen “81 Average Haul............ Puansne kee 246, 265 | Rio vieknce cucds ee wetenes 353 | Traction, Ne v System of........ ....... - 16 
se Sa is Pigs ween 421 Baliast, Artificial......... ...... 24. sss 97! Putents, Col. Waring’s........ .......... 425 ' Trades, Present Condition of the Building... 206 








+ 


on 7 ween , 
st RA YO FN A et A a ON 


ml 


te 


; 
: 
‘ 





Vi 
Trautwine’s Railroad Curves, Errors ia...... 136 | 
Triangulation treaties bent abe ... 482 
‘TONNEL: 
Arilberg.. é cate ced sin ea 
Disease = Driving. Si aces eee 82 
ives: nce backbech bé saskenbaecone 2239 
Hudson River 2, 91, 241, 321, 518 
Symplon, The Proposed ..... ..........++ 451 
GE Detar nc vsescuscesevenss Le amean’ 71 
The Longest in the World................ 20) 
Ventilation of At ea ceeb aes neces 871) 
Work on the N. P R. R. sores 419 
TUNNELING: 
Mont Bhine ‘ ioe eae 389 
Mountain.... bas ro vee edbnene Gkesiaa 359 
With a Pilot ....... cobceianetinas ee 
Turntable, An Improved..................... 248 | 
. | 
Untergroun’d Riilroats. (See Railroads.) 
United States, New Construction in.. - 472 | 
Vv j 
Value of Reservoirs for Diminishing the 
Danger of Floods on Rivers.............. 462 
Valves, Nickel-Seated “ Pop” Safety........ 36° | 
IO sc. 55s ina c'cndvdscthabaeee vests 516 | 
: | 
Wages and Cost of Living.................... 367 
Water: 
Flow of in Open Channels... . ou tunsee oe 
Flow of in Pipes. ...csicsessevseessenes SET 
How Croton is Wasted pein nescneaee, Eibas 450 | 
Hydrostatics, Remarks on...........-...2, a2 
MR an Viede .4ibede cetannhandoniaed - # 
Prevention of Waste Wiisssces yi kaha ee 
St. Lawrenese..... gédadseen ike bkbouee 
Waste Detevior, A New. pibdvcare: esesee 4d 105 
Waate of........ 4 4ab hes wee aeeack 61 
Water IMPURITIES: 
NE Siac ley eekus ca deck vouebas cane 63 
RT Pe eee ee incoks bembdb cee 
MOORING ici ve secu sesscee corveevivnss 63 
Of Dead Sea......... saseene 
Polluti>»n of Boston Water Supply. vaeenee 476 
Wreter ae: Cant 08 605 5c ccscccveveccvesses 366 
Water Meter, A New.. we Py 
Water Power, Cost of in ame rice Bvsaveveenes 409 
ING. v5.5 05.3 Senne s36 0 savawei puna’ 415 
AEA, ic Kbnd.cicdbinwtdwaentdars¥eeeas 440 
Artesian Wells as Factors in the, a 
CE ci wcceest a Webes dpe meh tadeesewass mere 
Baltimore........ siatenendghes yedivvee 4°8 
SN, Bain. sac ncsncncveeseess ide beatae. oe 
Council Bluffs.... Sabbs hee aaeere Raaues ee 
DIOR os ii cce kc ce cds re 415 
New York City................ oe coe ee 
PRR RIG, sick in ccscicayees tse siete 385 
SD cn 9d eh. os Reb oMASORided ke wewae 4, 13, 23 
Orange (N, J.) Water Co. ........ 0.0.05 19 
Probiem........... ‘ke bs eadeaid Gibeleie 17% 
Warer-Works: 
History and Srartistics of AMERICAN, 
11, 21, 41. 52, 81, 82, 104, 151 
I Din cad ive ease dvecnqcwaseswenaiens 503 
Se pe ei Sct ro 226 


INDEX. 


DN, FO casi cocsces tos triteter 311 
Sage, TM i cis iees cdi iis 243 
RE IE 554 Ai as 489 
RT 6c SHAN A a 
Aone PE. RAK eens 342 
Rss. cio ea Rt. 469 
Atlanta, Ga,....... owns wz 
NIE, Fie isc dn wen esos = eee has 413 
DE Ginn os 8h aes cece SK as 463 
SSI is wk Gs Oca aa kdA he Soi gue fab ve 520 
POI BN a tai 5 id vies once co Adee sade 151 
Bangor, Me. A ech aeiaeuie ike ... 893 
Bay City, Mich... .......5.. «6 . 287 
STI TI. BU in do nee kes 5 ba diexcdacns 393 
SNE: Sea bate oc tis sd oehaeshn ool . B04 
Bellaire, v. ‘een thee ene keakbanencenene 
Binzhamton, N. y. Lipase Ken teknaieh pueee are 333 
Birmingham, Ala............ GEkbadediiasieie 30% 
Sa, GOI sii ise cing aacnnes 383 
SIN, Ss so a0 63005008 Saveasnucs 488 
I BN ios 380s sain ceekens 151, 141 
Brooklvn, N. Y.......... was eaaen Duos 114, 121 
I, Wis vend lp hnasnce eedieesebanne ee 
I Re ie eee es te 342 
CCGA, EOIN, «6 icess as HE 264 
CRON, ie ac vere Fi iene Sil 
RI sinc 06 inscs des cee soccer tetien 393 
Chicago, Til... ........ Cats dayentu sce Goes R2 
CONE, Be i a as 153, 162 
Cleveland, O...... eR MN eee <sesetes 163 
NN BOR aes vick Votien de cees Haceicncanes 447 
CA BAB 5S ENE 407 
Come, Ooi EE eb scsee Oe 
WON, TOM is ices cn ieee . 434 
Conshohucken, Pa........... 0 ........05- 406 
Corning, N. Y........... ua Goa k Sacer’ vet 852 
SE NII oi ivns sn sk incddeinetesns 364 
I Rh sc 5; cnn cn adencenees . 459 
Dayton, O.......... .. B04 
Decatur, Ill......... . 510 
Denver, Col...... . 469 
Des Moines, Ia. 424 
Se cts ee es ecanipeneean eee 193 
BN, BB inci Vivicam - chemo oes 469 
East Saginaw, Mich... bi ghcbasewes Se 
IS Ti Baw ndvnccge hidees ett esis ** 433 
GE sae incense ide tee ... a68 
NE, TR ass SS SC cca ee Wek 529 
ee OD, TOMB i. 5 Ss chine de anceciesties 264 
Port Waiymn, 1G. «o.oo se ose ecccies ses». OB 
Grand Rapids, Mich. 294 
Great Barrington, Mass... 454 
I We Ms ois coche beksuuensadanes 364 
Hamilton, Canada.............:0.cccceees 372 
Piste COR. veins ko veksds conbeatdsicces 293 
Holidayaburg, Pa..........cccc.eeceneeees FO 
I, TRON 5.65.55 55.0 oe vents ée.00k since 

IA, Wie We vin es cay cavenes ch sudanbeany 294 
Indianapolis, Ind.. ....... cree 
rea: Fins okies Saws s cetesecveravess 510 
A TI iio oes scenes aes Ri 489 
Jacksonville, Fla ...........0c.cceeee coe 413 
es TA so asa bv é en endeds indies 413 
SI BI 0 Oo inca weed ka ead inh 226 


| 


“ ‘i shih eat LESCOL EArt estima iearniatanataeseaemenasisesiniendetaranaiaesivatessiapueaminesisonenamsnaanaitid 








Stieber WOR, «65.65 ween 342| Racine, Wis.. ........ glee... ‘ 
Mien Wy. 6x. }ss bce —) 2 eee ee 
TD I, TIO ooo 5. vss cee ccnssevencases 265) Rocl in 3 Y SARE EERE Stal ty Ta agh ida 
NN BU sks risk kochn gain vias aus cease , a 
I ink viva 06005) Sdeacks aw Dobcusses 
Lambertville, N. J IE wie bac eves jegdecushewia gives’ 
Lawrence, Mass GOING fi Ficsivae 56 foc deo becca ss 
SN TO SS 5 vinden anc Ries vdsias Salt Lake City, Utah..................... 
Lincole, Maet........ .. DG Citi a5 ince cs... 
oe N 7 — San Francisco, Cal........... 
fy GURNED. 060 oc bee deven di heee tsi Saratoga S .N.Y¥ 

TMT TAS 5 6.5 Fin cg ivacinnscedegnvenipes maa een Boo i see ae Ae 
Lowell, Mass........... Sherbrooke, Quebec Bei erent acs Ql 
Lynchburg. Va South Bend, Ind............ ........ .. 433 
Lyon, Maas.........scecssee 0 coesnsees 203 South Hadley, Mass...................... 414 
RM Miipiks acne ck chcouh. eka gmenbescx wet 447 Springfield, Mass...................0..... 302 
Mabehsetee, 8. M6. RE RTS 287 Stillwater, ofinn........ 6... -6se seer reee ee 413 
Mavdahe, Mee... 620A ES. 329 St. Louis, Mo......... vee beens 142, 151 
Marshalltown, Ia.......... -..seseeeeseeee 333 Stockbridge, Mass................ ....+.. 434 
Mauch Chunk, Pa................. ees ays 520 Susquehanna, Pa........ 2... - sees eee 434 
Mesbete, Me sii 5 5 eRe 448 Syracuse, N. Y.....-.- 0. esses eenees 3e4 
SL ROO sive sa ia ccedcen seen ween 500 Taunton, Mass....... a Ui sake tes RD 
Sa oi ois ae cache Keteheecees 480 Terre Haute, Ind.. ates "coe |b 
SENN, WEED. hid A sh ARR 202 +. a, Se Latocdentintve said 
Minneapolis, Minn....................055- 433 Ua sda nsdaGcand. i. ees Cantiencen aS 
I A. 5 6i'n c's inca decaasadeawes 329 Toronto, Canada.... Wise Neus vddticcie Wil 
UNE SINE So 05. <0 ces sy cd nntsenes 202 RL ER 283, 
PROS FOR TOs. ie oe iis csecncwssis .«. 414 RU MEE a eR 424 
I, FI as in <a anc 00 05 Abi sceneries 414 Waltham, Mess..... BEES a 
WR, Th cos seccess, cctstvsds pocveeds 433 (SD Sa PERE ro ee td 174 
Naabville, Temn.... 0.2... .ssecerveesees 503 Waterbury, Conn... 2.0... ccceceeeeees 332 
New Albany, Ind..... venindcentateaslteume #29 a i ee 48) 
SMT BE Tse cin eaie We eae epen bi bense 183 WN 6 i cigs osu caeds 364 
New Bedford, Mass. .......--...+.. «++: 327 Wilmington, Del................ anise 372 
WO, Th iiss sicces cise hate eins B22 eee WG a isos. xs ackissisens ic 510 
WoW HAVO, COGR, oo cons vec ceiescsaness 2 Worcester, Mass....... 0... ....ceccceee 272 
New London, Conn.............-...+.s008+ 311 i 
nll a a ARS 163 PIG Pie Wc sci ade cenciees cxkaatededees 342 
Wi M5, ass 5 «ss vacovaecuaen : SR Nas as Sok Sees sbustacvetatees 480 
Watts MIO 56c55s cise casks apa 311 | Warer-Works : 
New York City. ............cccceees oes 91,101| Cincinnati, Destruction of Tank.... ..... 278 
Wen Fee, Fe Divi vi ccdss ccdtscncacsd 447 SOR Ra daddie coc Cucisssne baeachenas 204 
Nott-tk, Va.......is.: ha Snsienéigtcaeacouae Io Benoa ckdoa x erceueakicet an . 228 
Northampton, Mags.............0.6 sseses 329 Convention, Annual of Association.156, 166 
WHOIS Gi ii ab on suds yew scads acters 382 I i. con eee ssishh ecaueatbeces 335 
PT ONE ies cic dX ia iEe ign inbn dics 304 Kansas City, Report on Condition of.... . 316 
Ondensbured, N.Y... ccesesssssesees ae) ae ee kee 
ones Riae wich urskaseseke seein — List of in the United States and Canadas. 65 

as sepusich sana sesa Abad 5 pa oe oyid, Milwaukee, Annual Statement........... 68 
Tis fakas ss denna cates emma 333 I i aaeikic vi hance eoepwadanass ce 51 
DU TRS iin icon cise cis Eicsbe eines 459 PINGS ii cegaceys i560 “Seba. eee de eee 12 
PO TE Sv vida saidiv sie cesses 333 iii PAU pawksdes wed, U3 ca eeee 196 
Py Be 6 h.c dines sc ae tecacebes 341 Swansea Reservoir........ ... ........... 77 
WU TRE bao oo. ki os Noes ede 488 To those Interested............ .......... 351 
Philadelphia. Pa... ............ «108, 112 Windsor, N.5.. vs "hoe eheceses so. O00 
Peentawies Pa. ccs 5 i.s cs cicc eines £65 | Where Three States Meet. onuaed Kobe a 68 2 
POI, Bs i once cs esesseetivacane 2I4, 242 | WIND PRESOURE, 0.0060 2..50. 0. eeieccccees - 115 
PO, TOIT a. ood in bk exp svivvendane 413 Examination into the Method of Deter- 
Peames BR EG fv nccs. sc ccsiwevsistsncses 394 GE Sa iiicesics aiceteted biatvar ess 416 
i TTT TTC etree , 459 Upon a Fixed Plane Surface............. 408 
Port Haron, Mich. .......065 eves svesenes 509 Upon Bridges. (See Bridges.) 
OTN FOB oa 5 5 os sas ook se edis'wedcatenin 424 | woop: 
Potedam, Dee icitan neo % Coe cvesscess .. BOa Cresoting as a Protection Against the 
Pougtboepele, N.Y 5.5... cciscscvescessees BL i a ia ee eae ot, .178 
Providenve, B. 1. .....6.5.c0c0ccceees 195, 202 Protecting Iron and Wood by Paraffine . 76 
a Pee 503 | World's Fair Commission........ ............ 121 











